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Appl. No,: 10/563:233 

A null. Dated August 16, 2010 

Response to Office Action Mailed April 15, 2010 

REMARKS: 

Applicant appreciates the time and care the examiner lias taken in examining the 
application. 

Interview Summai^ {UJMkX- Applicant's attorney is grateful lor the 

time and extra consideration the examiner provided in granting and conducting a telephone 
interview on Wednesday. August II, 2010, As the interview record under 37 CFR §1. 33(b), 
Applicant states as follows. 

* 

A telephone interview was conducted on August 1 I, 2010, between the examiner and 
Jane S. Bennan, Reg. No. 43 t 494, one of the attorneys for Applicant. The interview included 
discussion of internal inconsistencies in the Office action, in that the prior Section 1 12, second 
paragraph rejection concerning the term "sufficiently high momentum" was withdrawn, 
according to page 5, line 13 through page 6. line 2 of the final Office action, but this rejection 
also was repealed as to an overlapping but different list of claims at page 2, lines 2-16, of the 
Office action. Also, the prior rejection of claims 14. 9. 27-30, 44. 45. 47, 57. 58. 60 and 61 as 
anticipated by Quittkat, U.S. Pat. No. 4.248,639 under Section 102(b), was withdrawn, according 
to page 7, lines 16-21 , of the Office action, but then this rejection also was repeated as to an 
overlapping but different lis. of claims at page 4, line 16 through page 5, line 1 I of the Office 
action. In the interview, the examiner explained that the Section 1 12, second paragraph rejection 
and the Section 102(b) rejection over Quillkat had in fact been withdrawn. The examiner 
explained that: the appearand* of these two rejections in the final Office action was the result of a 
typographical error. Agreement was reached, insofar as I he examiner confirmed to the 
applicant's attorney that (he Section 112, second paragraph rejection and the Section 102(b) 
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rejection over Quirtkat had in fad been withdrawn, mid that accordingly no reply to these 
withdrawn rejections is; required in response to the pending Office action. 

The interview also irclnded discussion of the pending rejection of claims I-4, 9- 1 6, 2 1 . 
22. 27-38; 42 45. 47 and 51-61 under Section 102(e) as anticipated by Hansen ct al, U.S. Pal, 
No. 6/>72j?65- The examiner confirmed to the applicant's attorney that this was the only 
remaining pending rejection. The examiner explained that the rejected claims lack sufficient 
structural limitations to properly distinguish the claims over the prior art and that the functional 
limitations in the claims are insufficient to distinguish over the prior art. Applicant's attorney 
proposed an amendment and presented arguments that the claims as amended would not l>c 
anticipated by Hansen. Agreement was not reached bur the examiner indicated he would 
consider an amendment fifed in reply to the pending Office action. 

On (he Amendments : Afrcr entry of ihe amendments presented above, the pending 
claimsare: 1-2,4.9-14. 16.21-37.42-45. and 51-61. 

In the amendment above, the swirl vanes limitation has been added to each of the four 
independent claims, namely claims 1 . 23 ; 37. and 44. Accordingly, Claims 3. 15. 38, and 47 
have now been cancelled, in view of the addition of their swirl vanes limitation to each of the 
independent claims. The amendment to add the swirl vanes feature to the independent claims is 
supported in the original specification and drawings as follows (citations to paragraph numbers 
are to ihe original paragraph numbers shown in the original specification): 

« swirl vanes (Para. | : > 1 0 1 j and PIGS. 4-5): 
positioned within the injector (Para. |0I0I | and FIGS. 4-5): 

to provide axial swirl along an axis of the injector (Para. (01 10|: original claim 3 in 

International Phase: and FIGS. 4-5). 
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In the amendment ilxwe. throughout the claims, the term "injected gas" has been 
corrected to 'injection gas 5 ' so that all the claims are consistent in their use of this term. 
"Injection gas" is supported m the original specification at Para. 1 0048 J. 

No new matter is added, 

■ 

QlLj^sJ<£je^ons m . All contents of all prior responses to Office actions are herein 
incorporated by reference in their entirely. 

A, - Section 1 12 f .second parggrafflt. The examiner confirmed in the August I 1 . 2010 
telephone interview that this rejection has been withdrawn. 

IL - Section 102(e) over HjUimi- Applicant respectfully traverses the rejection of 
claims 1-4. 9-16, 21. 22. 27-38, 42 45, 47 and 51-61 under Section 102(e) as anticipated hy 
Hiu^cn ct aJ M U.S. Patent No, 6,672,865. 

As amended, the four independent claims in ibis application provide, in pertinent part: 

Claim I: '\ . . wherein said injector (84.86) comprises swirl vanes positioned within said 
injector w provide axial swirl along an axis of said injector to \<nd injection gas as it enters the 
housing oj the kiln system../' 

Claim 23: *\ . . said injector (S4.K6) comprises swirl vanes positioned within said injector 
to provide axial swirl along on axis of said injector to said injection gas as it enters the housing 
of the kiln system;,,." 

Claim 37: "...further comprising imparting swirl to said injection gas as it enters a 
housing of the kiln system (20) hy use of swirl vanes positioned within said at least one injector." 

Claim 44: "... imptufing swirl to said injection gas as if enters the housing hy use of 
swirl vanes positioned within said at least one injector/ 9 
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These claims define that *hc injection gas, itself, is caused to swiri about the axis of irs 
injector as it enters the hous:n« of the kiln system. According to this wording, the nxinl swirl is 
provided to ihc ink cjii?n. gas as it enters the ho using, and not to the process i;as flow itself. 

The struct nre of the *wirl vanes (100) and the specific advantages of the swirl vanes and 
the axial swirl of the injection gas as it enters Ihc housing are described in the original 
specification (Paras. {0109)-|0t 1 1 1 (emphasis added): 

10109 j As <k scribed above, /he $A$ 82 is provided to inject a high 
wmZffi tiUlUSwirlbiiz turbulent stre am of air {or other noses) into the stratified 
gas and particle pr ocess gas flow at an area having a temperature of 
approximately 850- MX) degree C in a kiln 42. gas riser J4, precalciner 58, or 
the like, in order to mix the process gas flow, remove the stratification and 
improve combustion and t>os- to particle heat transfer, making belter use of 
available oxygen. The additional air-usually with a momentum level similar to 
that of the main process gas flow- -arrives via injector(s) 84 or 86, designed 
specifically for the plant concerned. 

/()l 10/ In a preferred embodiment, the injectors 84 and 86 may also be 
configured to induce swirl or t urbulenc e in the inject ejt_jyge£ and t hereby 
mhi mw enfrainmcm ^fjh e^process gas flow . FIGS. 4 and 5 show alternative 
arrangements of the peripheral SAS 94, in which swirl vanes 100 are included 
within the injectors 84 and 86, The injectors 84 and 86 may also be provided with 
a bluff body (not shovn) or flare dijfuser (not shown). A bluff body is a centrally 
located solid disc or cone near the exit of the injector 84 or 86 of slightly smaller 
maximum diameter than the injector 84 or 86. The bluff body or flare diffuser 
additionally enhances jet entrainment '. 
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!<)} 1 1 J There are several advantages thai may be observed when using a 
SAS <S2 with a lypica* process gas flow. f)y way of example, the Reynolds number, 
which indicates turbulent flow and mixing, is expected to be approximately 2.5 
times higher at some 7S*I(>* than in a typical main process gas flow, hence 
increasing turbulent mixing. In addition, the minimum, eddy size is expected to be 
approximately 50 times smaller, that is. less thtm the size of particles of 
pulverized coal and raw material (around 3 microns), hence increasing heat 
transfer for both combust km ami calcination. The turbulent frequency, which 
indicates the rapidity of eddy fluctuations, is also expected to be generally 
increased by approximately 100 times or more from perhaps 1.5*10* sec 1 to 
5*10' see ', again facilitating mixing, combustion and heat transfer. Moreover, 
the jet entrainment aa djnixmst due to the swirl vanes 100 andlor flare diffus er 
or kluff body is expected to be appro ximately 2$ times higher i n a specifte 
dis!m££jfoen without such element s at the same velocity, hence the 

amount of air and far pressure can be lower for the same effect and give a more 
beneficial impact on both the installation and the process. 

It is respectfully .submitted (hat the Hansen fails to disclose the swirl vanes or the axial 
swirling feature set forth in :he four independent claim clauses recited above. The examiner's 
Section 102(e) rejection is :hus in error and should be reconsidered and withdrawn. It is 
respectfully argued that examiner's comments reveal an error in (he rejection, which resides in 
the failure to distinguish between the overall rotational movement of the process gas How about 
the longitudinal axis of the kt!n (ns in Hansen), and the axial swirl that is imparted by the swirl 
vanes (100) to the jets of injection air (as in the four independent claims herein). Simply put, 
Hansen discloses no axial swirl in the injected gas, and discloses no means capable of imparting 
an axial swirl. Hansen itself slates that FIGS. 8a and Xb merely illustrate "alternate nozzle 
orifice configurations " having "rectangular cross section," in nozzles 36 (Hansen, col. 9 lines 
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JO- II). These are merely orifices 38 of a rectangular cross- section: they do nothing to imparl 
axial swirl of the injected gas as it enters the housing of the kiln system. These orifices 38 are 
not swirl vanes as asserted by the examiner. There is no reference in the written description of 
Hansen to any axial swirling of injection gas as if enters the housing of the kiln. The flattened 
nozzle fronts of FIG. 8a and 8b of Hansen are not capable of causing axial swirl of the injection 
gas along the axis of the injector. Moreover, the orifices 38 of Hansen clearly are mere nozzle 
fronts; they are not positioned within the injectors, as are the swirl vanes of ihe independent 
claims herein. 

As for the drawings as cited by the examiner, the flow arrows shown in FIG. 6 of Hansen 
coming out of the orifices 38 of nozzles 36 simply show the direction of the air coming out of the 
orifices 38. The How arrows of FIG. 6 arc. notably . free of any axial swirling shape; they are not 
of a spiral shape, which might indicate axial swiri of the injected gas. Rather, these flow arrows 
in FIG. 6 simply show the nozzles 36 directing high energy injected air into Ihe rotary vessel to 
impair rotational momentum to the kiln gas stream. The orifices 38 direct the gas in a particular 
direction but nothing in the drawings, claims or written description of Hansen says or even 
suggests that the injected gas comes in with an axial swirl along the axis of the injector. Most 
importantly, these flow arrows in Hansen show the direction of the air in the overall process gas 
How aftjaMh^jcc^ left (he mr&lvsM^jn l do not show axinl swirl im parftrf f<» 

gaaLtrnvcllfng through injectors a s it enters the h ousing. 

The same is true of FIG. 7 of Hansen -- it reveals no swirl vanes and no axial swirl of the 
injected gas as it enters the housing. The pertinent discussion in Hansen follows {Hansen, col. 9, 
lines 24-35 (emphasis added)): 

With reference to FJGS. S and r>. rwo or more air injection tubes 32 can be 
cirewnferent tally (or axkilly) on tin: cylindrical wall 14 of rotary vessel 12. 
Pressurized air is delivered to the injection tubes by fun or blower 34 in air flow 
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communication through manifold 46. Alternatively, as depicted in FfO. 7. each 
injection tube can be connected directly to a blower or fan 34 for delivery of high 
energy/velocity air into the kiln t i»as stream. The air injection tubes 34 terminate 
in the kiln at a point between the top of mineral bed 22 and the axis of rotation of 
rotary vessel 12 in the form of a nozzle for directing high energy injected air 50 
into the rotary vessel to impart roJ alhmal momentum to the kil n eas si ream . 

The Hansen FIG. 7 flow arrows 50 simply show the direction of ihe air coming out of the 
iktz/Jcs 36. The flow arrows 50 of FIG. 7 arc, notably, free of any axial swirling shape: they are 
not of a spiral shape, which might indicate axial swirl of the injected gas. Rather, the flow 
arrows 50 simply show the direction of ihe high energy injected air 50 injected by the nobles 36 
into the rotary vessel to impart rotational momentum lo the kiln gas stream, as explicitly stated in 
Hansen (see quoted portion above). The other, unnumbered flow arrows of KJG. 7 are randomly 
placed throughout. Ihe kiln g?s stream, and seem to show no axes of $wjri common with the axes 
of the nozzles, and so obviously cannot denote axial swirl of the injection gas along ihe axis of 
the injector as il enters the housing. Most importantly, these flow arrows show the direction of 
air movement in the kiln gas stream aft er the injected pa s has left the nobles 36 . not as it enters 
iIwJlQu$in£. These random unnumbered flow arrows in FTC. 7 are not explained in the text of 
Hansen, per sc ? bat appear to reflect the How described repeatedly in Hansen's text and claims as 
the improvement in rurbulcn! flow and rotational momentum in the combustion *>ases flowing 
through the rotary vessel. (See, e.g., Hansen col. 2 line 66 through col. 3 line 10). 

It is therefore respectfully submitted that Hansen fails to teach ihe features of the 
independent claims as amended above, h is submitted that no prima facie case of anticipation 
has been established and Ihe rejection should be reconsidered and withdrawn. 
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RECEIVED 

CENTRAL FAX CENTER 

AUG I 6 2010 

C. - Secno 'i 1 02 ( hoover Quitikai . The examiner confirmed in the August II, 20J0 
telephone interview tluil litis rejection has been withdrawn. 

ft is thus respectfuliy submitted that this application is in condition for prompt allowance: 
and that nil of the objections, rejections and requirements raised in the Office action have been 
met. Karly , favorable Treatment of this application is requested. 

The examiner is encouraged to telephone the undersigned with any questions or 
comments so that efforts may be made lo resolve any remaining issues. 



Exl^UmJ^qucsi an £ Deposit Accyum l.Chante Authorization. The Commissioner is 
hereby authorized to charge any required fees, or credit any overpayment, associated with this 
communication, including fe;s for any necessary extension of time under 37 CFR § 1.136(a) for 
tiling this communication, which extension is hereby requested, to our Deposit Account No. 50- 
0305 of ( :hapman and Cutler LLP. 




Date: August 16,2010 
Attorneys for Applicanl(s): 
Robert J. Schneider 
Jane S. Bcnnan 

Chapman and Cutler \.\.v 

1 1 J West Monroe Street, Suite 1700 
Chicago. Illinois 60603-4080 
Telephone: 312-845 3919 
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